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PROBLEM TO BE SOLVED: To vent air efficiently while controlling 
accumulation of soils of a rubber or the like to the low frequency, carry out 
the maintenance simply, and not damage the outer appearance of a tire. 
SOLUTION: A tread pattern is formed on a product tire and at least one air 
vent slit 3 is formed between the adjoining faces of a plurality of pieces 1 
forming the annular shape as a whole, the width of an opening of the slit 3 
is 10 |im to 200 )xm, and the width of the slit 3 is formed larger starting 
from the point being moved forward by 0.3 to 5.0 mm from the opening of 
the slit 3 having the length of total 1 mm or longer. 
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* NOTICES * • 

Japan Patent 0££ice is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the tire molding die equipped with two or more piece which gives a tread pattem to a product tire and 
which makes annular as a whole, and the holder which can adjoin and equip a hoop direction with these piece The 
shaping side where said piece gives some tread patterns, and said other piece and the contact surface which contacts or 
approaches. Have said holder and the tooth back which contacts or approaches, and it has the slit of at least one air vent 
between the contact surfaces between said piece. The tire molding die characterized by for the width of face of opening 
of the slit being 1 0 micrometers thru/or 200 micrometers, and the sum total of the die length of opening of the slit being 
1mm or more. 

[Claim 2] The tire molding die according to claim 1 to which it was made for the width of face of 0.3 thru/or the point 
which progressed 5.0mm to the slit to become large from opening of said slit. 

[Claim 3] The tire molding die according to claim 1 or 2 which said two or more slits open for free passage mutually 
from opening of this slit at 0.3 thru/or the point which progressed 5.0mm. 

[Claim 4] The tire molding die according to claim 1 to 3 whose field roughness of the wall of said slit is less than 
[ RM AX 1 Omicrometer ] . 

[Claim 5] The tire molding die according to claim 1 to 4 which comes to form the end of at least one slit in a heights 

root edge among said slits. 

[Claim 6] The tire molding die according to claim 1 to 5 to which said piece changes from an iron system alloy or a 
copper system alloy. 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a tire molding die, and relates to the tire molding die which is excellent 
in continuous-molding nature and maintenance nature, has close dimensional accuracy, and can fabricate the good tire 
of an appearance further. 

[0002] 

[Description of the Prior Art] As a conventional tire molding die, the metal mold of a vertical division format as shown 
in drawing 1 1 , and the metal mold of the division format to the direction of a path as shown in drawin g 12 were known, 
and in such metal mold, in order to discharge gas, such as air confined between metal mold and an unvulcanized rubber 
at the time of tire vulcanization shaping, to the exterior of metal mold, many stomata which are open for free passage 
within and without [ which is called a vent hole ] metal mold were drilled. However, since there is much drilling 
number, as a result of the activity which drills this vent hole taking skill, and a man day's also increasing moreover, 
there was a problem that the manufacture effectiveness of metal mold was not enough. Moreover, since the rubber of a 
pilliform called a spew by the vent hole on the fabricated tire front face occurred, this had to be removed, even if 
removed, a trace tended to remain on a tire fi-ont face, and there was a problem that this trace spoiled the appearance of a 
tire or spoiled the initial transit property of a tire. Furthermore, if shaping of a tire is repeated using the metal mold like 
****, when the above-mentioned spew is cut, it remains in a vent hole or the dirt for rubber etc. accumulates, a vent 
hole may be got blocked, consequently the air-bleeder effectiveness will fall, and the fault called crater-like raise in 
basic wages to a tire front face will be generated. It is always necessary for this reason, to remove the foreign matter in a 
vent hole and to change into a penetration condition. Moreover, since a metal mold front face became dirty with 
polymer carbon and other mineral matter, metal mold needed to be washed periodically, and after this washing had to 
perform ****** of a foreign matter manually using the drill etc. per all vent holes, and had the problem that the 
maintenance of metal mold was complicated. 

[0003] As opposed to such a problem to JP,4-223108,A and JP,5-220753,A Divide into two or more piece 1 the tread 
shaping section 13 which gives a tread pattem to a tire using the tire molding die of segment format as shown in 
drawing 12 , and it holds with a holder 15. By preparing the clearance for extracting air at the same time it controls 
contiguity spacing of each piece appropriately in the case of a setup of tooling and prevents discharge for rubber It is 
also indicated that it can be applied also to metal mold as shown in drawi ng 1 1 that that the number of vent holes can be 
reduced or lost divides . currently indicated and piece 1 , and it prepares the clearance between the above-mentioned air 
vents. However, it also sets to the metal mold which divides the above piece and carries out contiguity arrangement. If a 
tire is fabricated several 1 00- thousands times, since a metal mold front face will be harmed for the appearance of dirt 
and the tire obtained, or dirt, such as rubber, will accumulate on the clearance between the air-bleeders between a vent 
hole and piece and raise in basic wages will occur like the usual tire molding die It is necessary to wash metal mold 
periodically for every shaping hundreds - thousands times. In the above-mentioned piece part sprit mold, this washing 
that removes the dirt for the rubber which entered the clearance between air vents etc. removes each piece firom a 
holder, and is performed by blasting washing which sprays fine particles, such as a glass bead and iron powder, on each 
piece. Some metal mold of segment format as shown in drawing 1 3 is shown in the . said drawing which is a perspective 
view in which drawin g 13 shows an example of a tire molding die partially, a holder 1 5 is equipped with two or more 
piece 1, and it constitutes the segment 19. Piece 1 forms the tread pattem of the whole tire with all piece, and the convex 
pattem (a bony septum and blade section) for fabricating a tread pattem into a tire is formed in the shaping side 7 (not 
shown). 
[0004] 
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[Probiem(s) to be Solved by the Invention] Although plugging of the vent hole by the spew piece could also be 
prevented while the metal mold which divides into piece and carries out contiguity arrangement could prevent 
generating of a spew compared with the conventional tire molding die, deposition of dirt, such as rubber between piece, 
did not decrease, but had the problem that each piece had to be frequently taken into pieces and blasting washing had to 
be performed. This invention is made against the background of this situation, an effective air vent can be performed, 
the place made into the purpose can perform maintenance easily, suppressing deposition of dirt, such as rubber, in low 
frequency, and it is in offering further the tire molding die which does not spoil tiie appearance of a tire. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, among this inventions invention 
according to claim 1 In the tire molding die equipped with two or more piece which gives a tread pattern to a product 
tire and which makes annular as a whole, and the holder which can adjoin and equip a hoop direction with these piece 
The shaping side where said piece gives some tread patterns, and said other piece and the contact surface which contacts 
or approaches, It is characterized by having said holder and the tooth back which contacts or approaches, having the slit 
of at least one air vent between the contact surfaces between said piece, for the width of face of opening of the slit being 
1 0 micrometers thru/or 200 micrometers, and the sum total of the die length of opening of the slit being 1mm or more. 
Since the flash height of the rubber at the time of tire shaping will become large and the appearance of a product tire 
will be spoiled if width of face of opening of a slit cannot miss air easily effectively in 1 0 micrometers or less and the 
width of face of opening of a slit exceeds 200 micrometers, it is not desirable. Unless the sum total of the die length of 
opening of a slit has at least 1mm or more, air cannot be missed effectively. Furthermore, it can be made open for fi-ee 
passage mutually [ the sUt of said plurality ] at 0.3 from opening of this slit thru/or the point which progressed 5.0mm 
like invention according to claim 3 in enlarging width of face of 0.3 from opening of said slit thru/or the point which 
progressed 5.0mm to the slit like invention according to claim 2, in order to miss air effectively and to lower the 
ventilation resistance in a slit. 

[0006] a prevention of dirt, such as rubber generated to a slit on the other hand, sake - invention according to claim 4 ~ 
it is desirable that the field roughness of the wall of said slit considers as less than [ RMAX lOmicrometer ], and it is 
[ like ] more desirable to be referred to as 3 micrometers or less. Moreover, the thing of said slit for which an end is 
form^ in the root edge of heights (bony septum) at least is desirable like invention according to claim 5. Gas, such as 
air, is made easy to escape from by preparing a slit in the part in the blockaded field (henceforth a lock out block) which 
was divided by heights, since the flow of gas, such as air, tended to collect on the root of heights. Here, heights mean 
the bony septum for fabricating a tread pattem into a tire. Moreover, said piece consists of an iron system alloy or a 
copper system alloy like invention according to claim 6. Since reactivity with a rubber component is small, an iron 
system alloy is desirable, and if the fluidity and reinforcement of a****** sake are taken into consideration for a 
shaping side to a precision also among iron system alloys, especially spheroidal-graphite-cast-iron or carbon steel steel- 
casting ** is desirable. Moreover, since there is reactivity with a rubber component, when using this alloy, it is 
desirable, although a BeCu alloy (Cu alloy which contains 1 .0 - 3.0% of the weight of Be and 0.3 - 1 .0% of the weight 
of Co especially) excels in fluidity, a degree of hardness, and thermal conductivity and is good as a copper system alloy 
to perform nickel and/or Cr plating to an alloy front face. In addition, although it is desirable to consider as the 
presentation of S40C which contained the carbon content 0.4 to 0.6% of the weight - S55C if improvement in fluidity 
(reduction in the melting point) and a degree of hardness is taken into consideration when using carbon steel steel 
casting, it is much more desirable to use the thing which made improvement components in hardenability, such as 
nickel, Cr, and Mo, contain further. 
[0007] 

[Embodiment of the Invention] Hereafter, an example of the gestalt of operation of this invention is explained based on 
a drawing. The perspective view in which drawing 1 and drawijrig_2 show the gestalt of the operation of piece from 
which slit opening die length differed respectively in each drawing, The perspective view showing the gestalt of the 
operation to which drawingj. and d rawing 4 enlarged slit die length by the side of the tooth back of slit opening division 
manager halfbeak piece, The partial perspective view in which the perspective view, drawing_6 , and drawing ? which 
show the gestalt of the operation with which dr awin g 5 connected two or more slits show the physical relationship of a 
slit edge and an epiphyseal area. Drawing showing the formation location of the slit which saw drawin g 8 and drawin g 9 
from the shaping side, and drawing 1 0 are the sectional views showing the gestalt of the operation which made width of 
face of the slit by the side of the tooth back of piece larger than the width of face of slit opening. Drawing . i and drawing 
2 show the perspective view showing the gestalt of the operation of piece from which sht opening die length differed 
respectively. In drawing. ! , the width of face of opening of a slit is 20 micrometers, the die length of opening of the slit 
set to 5mm, in drawing ^ , the width of face of opening of a slit is 20 micrometers, and the die length of opening of the 
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slit was carried out to from heights to heights. In this case, since ventilation resistance is decided by area of opening of a 
slit, the direction which enlarged the die length of opening of a slit and made width of face of opening of a slit small can 
make the height of a spew small, and is advantageous. However, plugging according that the width of face of opening of 
a slit is 1 0 micrometers or less to deposition of dirt, such as rubber, becomes early. Moreover, it goes out, in case the 
flash rubber which invaded into the slit is mold release, and it becomes easy to remain, and blinding may be started. 
Moreover, if the width of face of opening of a slit exceeds 200 micrometers, the flash height of the rubber component at 
the time of tire shaping will become large, and will spoil the appearance of a product tire. The die length of opening of a 
slit has 5 desirablenmi or more from a viewpoint of ventilation resistance. In addition, as for a slit, it is desirable to be 
arranged at at least one part which forms the lock out block in the tread section of a product tire. 
[0008] Drawing 3 is the perspective view showing the gestalt of the operation which enlarged slit die length by the side 
of the tooth back of slit opening division manager halfbeak piece. Ventilation resistance can be lowered by enlarging slit 
die length. The width of face of opening of a slit was 20 micrometers, and the die length of opening of the sHt was set to 
5mm, and set the die length of a slit to 1 5mm from the part with a depth [ opening of a slit to ] of 2.0nun. in addition, it 
is shown in drawing 3 - as ~ slit die length — being discontinuous (with a stage) ~ it is also possible to enlarge slit die 
length continuously besides enlarging, as shown in drawing 4 . If a depth dimension is made smaller than 0.3mm, flash 
rubber height exceeds this, and it remains [ a lifting and the rubber which went out ] a rubber piece in a slit and is not 
desirable as a result. 

[0009] Drawing 10 (b) is the sectional view showing the gestalt of the operation which made width of face of the slit by 
the side of the tooth back of piece larger than the width of face of slit opening. Ventilation resistance can be lowered by 
enlarging slit width. In addition, d rawing 10 (a) is a sectional view when the width of face of slit opening is uniform. 
[0010] Drawing 5 is the perspective view showing the gestalt of the operation which connected two or more slits. The 
width of face of opening of a slit is 20 micrometers, and the die length of opening of the slit was set to 5mm, and was 
made to open for free passage with other shts from opening of a slit in a part with a depth of 2.0nmi. By making 
between slits open for free passage, ventilation resistance is lowered and the air of the part which an accumulator ball 
tends to generate can be eliminated efficiently. 

[001 1] Drawin g 6 and drawing 7 are the partial perspective views showing the physical relationship of a slit edge and an 
epiphyseal area. Drawing 6 shows the piece which comes to form the end of a slit in a heights root edge, and drawing 7 
shows the piece with which the end of a slit went into inside a little from the heights root edge. The piece shown in 
drawin g 7 is easier for processing. Although the inclination which an accumulator ball tends to generate in a lock out 
block, especially the bone root section was suited conventionally, it becomes possible by applying the slit of the gestalt 
of this operation to prevent generating of an accumulator ball. 

[0012] Dr awin g 8 and drawing 9 are drawings showing the formation location of the slit seen from the shaping side. In 
drawin g 8 , opening of a slit was formed by forming a slot in one contact surface of adjoining piece by forming opening 
of a slit and forming a slot in both adjoining piece in drawing 9 . All can be chosen if a predetermined opening aspect 
product is securable. Drawing 8 of a processing side is more desirable few. 

[0013] In addition, the ingredient of tiie above-mentioned piece was used as the iron system alloy or the copper system 
alloy. Moreover, processing of a slit was performed by machining. However, well-known techniques, such as blasting, 
etching, and an electron discharge method, are applicable suitably. 

[0014] In this invention, surface roughness of a slit was taken as RMAX 1 Omicrometer. Although a part for Fe was 
detected from the dirt extracted from the conventional metal mold (surface roughness is generally 20-30 micrometers) 
as a result of performing tire shaping and carrying out component analysis of dirt, such as deposited rubber, a part for Fe 
was not detected from the example of a gestalt of operation of this invention. While being hard coming to deposit dirt by 
making field roughness small, it is shown that dirt is easily removable. 
[0015] 

[Effect of the Invention] This invention is very useful, in order according to this invention to be able to perform an 
effective air vent, to be able to perform maintenance easily and not to spoil the appearance of a tire further, suppressing 
deposition of dirt, such as rubber, in low frequency as more than explained. 
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DRAWINGS 



[Drawing..!] 




[Dra wing 3] 
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[Drawing 7] 

(a) 



Cb) 




[Drawin g 8] 
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[Drawing.!!] 




[ Drawin g 9] 
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